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(54) SUSPENSION DEVICE FOR VEHICLES 

(57) Air leakage from an air spring in a suspension 
device for vehicles is prevented by preventing interfer- 
ence between an air spring supporting member pro- 
vided between a beam mounted to an axle casing and a 
vehicle frame and the beam. The air spring (60) is pro- 
vided between an end of the beam (24) mounted to the 
axle casing (2) and the vehicle frame (2). Formed 
between the beam (24) and a lower end of a housing 
section (68). which constitutes a piston (85) being a 
second supporting member for the air spring (60), is a 
relief (82) which prevents interference between the 
beam and the housing section (68) when the beam (24) 
deforms. Accordingly, the housing section (68) is not 
susceptible of any damage due to collision between it 
and the beam (24). Also, airtightness is maintained in 
an auxiliary air chamber (69) in the housing section 
(68), which communicates to an air chamber (66) in a 
diaphragm (63) through communication holes (73). 
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Description 

Technical Field 

[0001] The present invention relates to a suspension 
assembly adapted for use in road vehicles. 

Background Art 

[0002] A rear two-axle road vehicle 1 shown in Fig. 3 
of the accompanying drawings is a common heavy-duty 
road vehicle having a front axle and a rear two-axle set 
4 attached to a frame 2. In this type of rear two-axle 
road vehicles, the rear two- axle set 4 is conventionally 
composed of a forward I y positioned driving axle 5 and a 
rearwardly positioned driven axle 6 while only two out of 
six wheels including front wheels are powered to 
thereby provide the driving system what is known as the 
rear two-axle, single powered axle (6 x 2) system for 
rendering the power transmission system simple in 
structure. The gross vehicle weight WG of the vehicle 
weight and the load weight may be shared to a load WF 
to be supported by the front wheels or tires on the front 
axle 3 and the other load WR to be charged by the rear 
wheels or tires 8, 9 on the rear axles 5, 6. The load WR 
charged on the rear two-axle set is further divided into a 
load WRF allotted to the driving axle 5 and the other 
load WRR allotted to the driven axle 6 and usually the 
shared loads WRR and WRF are equal with each other. 
This makes it possible to reduce the axle load to be 
charged on each axle while increase the permissible 
loading capacity of the vehicles. 

[0003] A common form of a suspension for the rear 
axle set 4 in the rear two-axle road vehicle 1 Is com- 
prised of elastic means interposed between the frame 2 
and each of axle housings supporting the axles 5, 6 for 
rotation, such as leaf springs, air springs as disclosed in 
Japanese Patent Laid-Open No. 16995S/1993, and 
combined types of leaf springs and air springs. In any 
type of elastic means, resonance occurs when the fre- 
quency of the frame 2 approaches the natural frequency 
of the elastic means so that the frame is hard to be 
damped down in vibrations. To cope with this, shock 
absorbers have been conventionally equipped for cush- 
ioning the vibratory energy of the frame. 
[0004] For the suspension system for the rear multi- 
axle set 4, there has been further developed an air sus- 
pension system in which both the driving axle 5 and 
driven axle 6 are pneumatically supported by the action 
of air springs 21 , an example of which is shown in Fig. 
4. The air springs 21 . although various tanks and piping 
are required, may offer a noticeable advantage of the 
possibility of reducing the weight as compared with the 
leaf springs. The air suspension system described 
above may provide a supple support of the frame 2 on 
the wheels, but the spring rate of the air springs 21 is 
low and therefore the frame is apt to suffer the unbal- 
anced fluctuations of large vertical displacement, what 



is known as sway or roll, under even a little variation in 
exerted forces. The prior air suspension system with air 
springs adapted for use in the rear two-axle load vehicle 
usually has the stabilizers greater in stiffness, as com- 
5 pared with the suspensions having other types of 
spring, to keep the frame 2 at a constant horizontal atti- 
tude. 

[0005] The frame 2 in Fig. 4 is primarily composed of 
fore-and-aft side members 20 spaced sidewise apart 

10 from each other, and a cross member 29 extending 
transversely midway of the rear axle set 4. Torque rod 
brackets 22 are arranged midway of the rear axle set 4 
and secured to the outside of the side members 20 
through mounting plates 23. The torque rod brackets 22 

15 extend under the horizontal levels linking the axle cen- 
tres of the driving and driven axles 5 and 6. Fore-and aft 
horizontal beams 24 are further mounted underneath 
the widlhwise opposing ends of the axle housings 13, 
14 for the driving and driven axles 5 and 6 through 

so mounting units 25. The horizontal beams 24 are each 
provided at the lengthwise opposing ends thereof with 
air springs 21 , eight of which are provided per the rear 
axie set 4 so that the loads exerted on the rear axle set 
4 are shared to eight air springs 21 with the result of 

25 reducing the loads per each air spring. It wilt be thus 
understood that the loads imparted to the air springs 21 
are transmitted through axle housings 1 3, 1 4 to the tires 
8, 9 on the earth. Because the air springs 21 are low at 
spring rate, the suspension of the air springs 21 alone is 

30 apt to cause the vibrations of the frame 2 and, when res- 
onance occurs, the vibrations are hard to be attenuated. 
To deal successfully with attenuation of the vibrations, 
shock absorbers 26 have been provided between the 
horizontal beams 24 and the frame 2. 

35 [0006] Provided on the opposing sides transversely of 
the vehicle between the torque rod brackets 22 and the 
horizontal beams 24 mounted to the axle housings 13, 
14 are torque rods 17, the ends of which are pivotally 
connected to the bottom of the horizontal beams 24 and 

40 the lower portions of the torque rod brackets 22 through 
pivot pins 27 each having axis extending sidewise vehi- 
cle. The pivot pins 27 in Fig. 4 are showm on the only 
one side of the vehicle. The torque rods 1 7 may transmit 
the forces imparted along the lengthwise directions 

45 thereof and therefore they make it possible to transmit 
the fore-and-aft forces such as the driving and braking 
thrust forces that will occur between the frame 2 and 
wheels at acceleration and deceleration of the vehicle. 
Whereas the torque rods 1 7 allow the unit wheels of the 

50 tires, axle housings 1 3, 1 4 and beams 24 to move verti- 
cally relative to the frame 2 owing to the road irregulari- 
ties. Hence, the suspension system may cope with the 
vertical movement to cushion the direct transmission of 
the impact from the road surface to the frame 2. 

55 [0007] The side members 20. 20 midway of the rear 
axle set 4 are fixed to a cross member 29 by means of, 
for example, rivets or bolts. A forwardly positioned V-rod 
33 is an-anged between the axle housing 13 and cross- 
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ing sections 30 at which the opposing ends of the cross 
nnember 29 mate with their associated side members 20 
while a rearward ly positioned V-rod 33 is arranged 
between the axle housings 14 and the crossing sections 
30. The fonwardly positioned V-rod 32 is arranged in a 
rearward I y diverged manner between the crossing sec- 
tions 30 and a housing cover 31 in which is enclosed a 
differential gear for the driving axle 5. Secured on 
bulged portion of the housing cover 31 integral with of 
the axle housing 13 for the driving axle 5 is a fore- 
mounting bracket 35 to which Is mounted a merging 
extremity 34 of the forward I y positioned V-rod 32. More- 
over mounted to both the frame 2 and cross member 29 
at the crossing sections 30 are crossing brackets 37 to 
which are attached to leg ends 36 of the forwardly posi- 
tioned V-rod 32. It will be understood that the merging 
extremity 34 Is in integrity with the leg ends 36 through 
major rod sections. 

[0008] The reanft/ardly positioned V-rod 33 is arranged 
in a forwardly diverged manner between the crossing 
sections 30 and an aft-mounting bracket 38, which is 
secured on the axle housing 14 for the driven axle 6. 
Pivotally mounted to the aft-mounting bracket 38 on the 
axle housing 14 for the driven axle 6 is a merging 
extremity 39 of the rearward I y positioned V-rod 33. 
Moreover mounted to both the frame 2 and cross mem- 
ber 29 at the crossing sections 30 are crossing brackets 
41 to which are attached leg ends 40 of the reanwardly 
positioned V-rod 33. It will be understood that the merg- 
ing extremity 39 is also in integrity with the leg ends 40 
through major rod sections. The crossing brackets 37, 
41 are disposed in symmetry with each other and con- 
nected in back to back relation while sandwiching the 
cross member 29 therebetween. 
[0009] Uke the torque rods 1 7, both the V-rods 32, 33 
should allow the vertical movement of the rear axle set 
4, inclusive of the tires 8, 9 and axle housings 13, 14, 
with respect to the frame 2 to thereby provide the ade- 
quate suspension function for cushioning the impact of 
the road Irregularities. To this end, the forwardly posi- 
tioned V-rod 32 is connected at the merging extremity 
34 thereof with the fore-mounting bracket 35 for rotation 
about an axis parallel with the driving axle 5, while the 
other V-rod 33 is connected at its merging extremity 39 
with the aft- mounting bracket 38 for rotation about an 
axis parallel with the driven axle 6. Similarly, both the V- 
rods 32, 33 are respectively connected at their leg ends 
36, 40 to the crossing brackets 37, 41 for rotation about 
axes intersecting with the major rods of the V-rods, 
Rotating movement of the leg ends 36, 40 relative to the 
crossing brackets 37. 41 is not simple rotation, but com- 
plex rotation and therefore both the merging extremities 
34, 39 and leg ends 36. 40 should be kept from inad- 
vertent motions relative to the brackets 35. 38. 37, 41 to 
help ensure the complex rotation. To deal with such 
requirement, friction bushings are interposed at the 
brackets 35, 38, 37, 41 to make it possible to rotate in 
frictional sliding manner. 



[0010] The V-rods 32, 33, like the torque rods 1 7, may 
transmit the fore- and aft forces imparted between the 
frame 2 and axle housings 13. 14. The V-rods 32, 33 
may further transmit the lateral or sidewise forces 

5 imparted between the frame 2 and housings 13. 14 
because of their V-like structure. 
[0011] Spanned transversely of the vehicle under- 
neath the fore-and-aft horizontal beams 24 secured to 
the axle housing 13 for the driving axle 5 is a stabilizer 

10 for the driving axle, that is. a first stabilizer 42 repre- 
sented by only one of first arm sections 44 extending 
fonwardly of the vehicle. First rods 47 are attached for 
rotation at upper pivotal ends 48 thereof to the frame 2 
through brackets 46 while depending downwards and 

15 connected pivotally at lower ends 49 thereof to the fore- 
most ends of the first arm sections 44. Similarly pro- 
vided underneath the horizontal beams 24 associated 
with the driven axle 6 are a second stabilizer 52 com- 
posed of a second torsion -bar section 53 and second 

so arm sections 54 and supported for rotation at 55 under- 
neath the horizontal beams 24. Second rods 57 are 
attached for rotation at upper pivotal ends 58 thereof to 
the frame 2 through brackets 56 while depending down- 
wards and connected pivotally at lower ends 59 thereof 

25 to the foremost ends of the second arm sections 54. If 
the vertical clearance between the frame 2 and the axle 
housings 1 3. 1 4 varies relatively at any one side trans- 
versely of the vehicle owing to the roll or sidewise titling 
of the vehicle, both the first and second stabilizers 42, 

30 52. like the stabilizers 18, 19 in the trunnion -equipped 
suspension system shown In Fig. 3, may generate the 
twisting forces In response to the relative deviation to 
thereby act so as tocause the same relative vertical 
deviation for the clearance between the frame 2 and the 

35 axle housings 1 3, 1 4 at the opposing side of the vehicle, 
resulting In preventing the roll of the vehicle. 
[0012] A common structure of the conventional air 
springs is shown in Fig. 5 illustrating a sectional view of 
an air spring 21 . The air springs 21 are to support the 

40 frame 2 on the horizontal beams 24. which are mounted 
to the axle housings for holding the axles for rotating 
movement. The air springs 21 are each comprised of a 
first support member, or a carrier plate 61 , attached to 
the frame 2, or the side member 20 shown In Fig. 4, a 

45 second support member, or a plunger 62, mounted on 
the horizontal beam 6, a cylindrical diaphragm 63 
secured air-tightly at any one 64 of annular opposing 
open-ends thereof to the carrier plate 61 and also at the 
other annular open-end 65 thereof to the beam 24. The 

50 diaphragm 63 defines therein an air chamber 66 for the 
air spring 21 . The beams 24. as shown in Fig. 4, extend 
fore and aft the vehicle underneath the axle housings 
and the air springs 21 are disposed between the frame 
2 and the fore-and-aft extremities of the beams 24. 

55 [001 3] The plungers 52 for the second members each 
comprise a boss 67 secured to the beam 24, and a 
housing 68 defining an auxiliary chamber 69 around the 
boss 67. The plungers 62 may make the relative recip- 
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rocating movement in the air chambers 66, depending 
on the load applied onto the frame 2 resting on the air 
springs 21 . The housing 68 of the plungers 62 are each 
composed of a ceiling section 70 to which is hermeti- 
cally secured the diaphragm 63, a skirt section 71 5 
depending downwards from the ceiling section 70, and 
a bottom section 72 secured hermetically to the lower 
open-end of the skirt section 71 . It will be thus under- 
stood that an auxiliary air chamber 69 is defined with 
the combination of the ceiling section 70, skirt section 10 
71 and bottom section 72. The plungers 62 are mounted 
to the beams 24 by means of bolts 74 each of which is 
inserted through hole 75 in the beam 24 and screwed 
into the boss 67 of the plunger 62 to thereby urge the 
plunger 62 to the upper surface 76 of the beam 24. 75 
[0014] The auxiliary air chambers 69 are each com- 
municatedto the associated air chamber 66 through air 
passages 73 in the ceiling section 68 of the housing 68. 
Fluctuation in the toad exerted on the air springs 21 
causes the compression and expansion of the air con- 20 
fined in both the air chambers 66 and the auxiliary air 
chambers 69. Meantime, the air chambers 66 within the 
diaphragms 63 may vary in volume, nevertheless the 
auxiliary air chambers 69 may undergo no change in 
volume and therefore the air in the auxiliary air cham- 25 
bers 69 may vary in pressure simultaneously with the 
pneumatic air in the air chambers 66. This makes it pos- 
sible to lower the pneumatic fluctuations in the air cham- 
bers 66 as well as the auxiliary air chambers 69 to 
thereby eliminate the excessive restorable force with the 30 
result of more stable suspension function. 
[0015] The diaphragms 63 are connected to the 
plungers 62 and the carrier plates 61 by press fitting. 
The carrier plates 61 may be mounted to the lengthwise 
side surfaces of the side members 20 by means of ris- 35 
ing members 77 which are integral with the carrier 
plates 61 . The diaphragms 63 each have at the oppos- 
ing open-ends 64, 65 thereof annular ridgy edges that 
are respectively fitted in annular recesses 78, 79 on the 
underside of the carrier plate 61 and the upper surface 40 
of the ceiling section 70 of the plunger 62. It Is to be 
noted that there is no requirement of bonding means 
such as adhesives or the like for connecting integrally 
the diaphragms 63 to the plungers 62 and the carrier 
plates 61 because the higher the pneumatic pressure in 4S 
the air chambers 66 is, the greater is the force to urge 
the annular ridgy edges 64, 65 or the diaphragms 62 
against the annular recesses 78, 79 of the carrier plates 
,61 and the plungers 62 for making the air-tight connec- 
tion therebetween. 50 
[001 6] The beams 24 of cast iron are generally greater 
in weight with the result of raising the fuel-consumption 
of the vehicle and therefore it has been developed to 
produce the beams 24 from aluminum alloys to rerxJer 
the vehicle less in weight. The structure of the beams 24 55 
having mounted with the air springs 21 as described 
just above, however, in case the impact of road irregu- 
larities is exerted between the wheels and the frame 2, 



is apt to cause the flexure deformation in the beams 24 
such that the deflection in the beams increase gradually 
with a distance from the midway portion mounted to the 
axle housing towards the fore-and aft extremities, as 
shown in figure by a dashed line. It will be known to 
those skilled in the art that the modulus of elasticity in 
tension, or Young's modulus, of the aluminum alloy is 
generally about one third that of the cast iron. Accord- 
ingly, the beam 24 of aluminum alloys is subject to the 
large bending deformation while being damaged at an 
interfacial area, especially at a encircled area A, 
between the upper surface 76 of the beam 24 and the 
lowest surface 80 of the skirt section 68. This causes 
the critical problem in which the welds of the skirt sec- 
tions 71 with the bottom sections 72 are ruptured result- 
ing in leakage of the pressurized air in both the auxiliary 
air chambers 69 and the air chambers 66 communi- 
cated with the auxiliary air chambers 69 through air pas- 
sages 73 and further in loosening of the fastening bolts 
74 whereby the air springs 21 become inactive in their 
inherent function. 

[001 7] An primary object of the present invention is to 
overcome the above -described problem and therefore 
to provide a suspension assembly for a road vehicle 
comprised of air springs provided between a frame and 
beams mounted to axle housings supporting axles for 
rotating movement, and the air springs each having an 
air chamber formed from a diaphragm and an auxiliary 
air chamber formed in a plunger, the improvement 
wherein isolation of interfacial areas between the 
beams and the lowest surfaces of skirt sections of hous- 
ings of the air springs from deflection of the beams 
makes it possible to keep the beams from damages 
while preventing the leakage of the pressurized air from 
the auxiliary air chambers owing to the rupture of the 
plungers. 

Disclosure of Invention 

[001 8] The present invention is concerned with a sus- 
pension assembly for a road vehicle, comprising beams 
mounted to axle housings supporting therein axles, and 
air springs secured to the beams and provided with air 
chambers supporting thereon a frame, the improvement 
characterized in that the air springs are each comprised 
of a first support member secured to the frame, a sec- 
ond support member secured to any one of the beams, 
and a diaphragm connected air-tightly at one end 
thereof to the first support member and at the other end 
thereof to the second support member to thereby define 
the air chamber, the second support member being 
composed of a boss secured to its associated beam 
and a housing formed around the boss, and at least any 
one of the housing and its associated beam being pro- 
vided with a relief for eliminating an interference that 
happens between the beam and the housing owing to a 
deflection of the beam. 

[001 9] According to the suspension assembly for a 
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road vehicle of the present invention, the second sup- 
port members secured to the beams are each com- 
posed of a boss secured to its associated beam and a 
housing formed around the boss, and at least any one 
of the housing and its associated beam is provided with 5 
a relief for eliminating an interference that happens 
between the beam and the housing owing to a deflec- 
tion of the beam. This makes it possible to keep the 
beams from damages while preventing the air leakage 
from the auxiliary air chambers owing to the breaks of w 
the plungers. 

[OO203 The housings of the second support members 
are each provided therein with an auxiliary air chamber 
that is arranged around the boss and communicated 
with the air chamber. The auxiliary air chambers are, is 
unlike the air chambers defined with the diaphragms, 
constant in volume and therefore may help ensure the 
stable characteristics of the air springs. 
[0021] Further the beams are made of aluminum 
alloys, which are in general less in Young's modulus 20 
than the cast iron and therefor© tend to occur the flexure 
deformation. The provision of the relief may eliminate . 
the interference between the beams and the housings 
to effectively protect the air springs from the breaks that 
are more likely to occur. 25 
[0022] The second support members each are of a 
plunger movable in the air chamber in a reciprocating 
manner in response to a load to be supported by the air 
springs. The second support members of the plungers 
movably fitted in the large air chambers may render the 30 
air springs stable in operation provide and moreover 
provide the large operative areas. 
[0023] The housings in the second support members 
each comprise a ceiling section to which is air-tightly 
secured the diaphragm, a skirt section depending 35 
downwards from the ceiling section, and a bottom sec- 
tion closing hermetically a downwardly opened end of 
the skirt section. The structure of the housings as 
described just above makes it possible to build the aux- 
iliary air chambers with high efficiency, nevertheless the 40 
breaks of air-tight sealing at the auxiliary air chambers 
due to the damages at the housings become more likely 
to occur. To cope with this, it is preferred to provide the 
relief between the housings and their associated 
beams. 45 
[0024] Moreover, the beams extend fore arxJ aft the 
vehicle underneath the axle housings, and the air 
springs are arranged between the frame and the length- 
wise opposing extremities of the beams. Mounting the 
air springs on the fore-and-aft extremities of the beams so 
causes each air spring to share equally the load of the 
frame, resulting in reducing the loads exerted on the air 
springs while ensuring the load balance on the axle 
housings in symmetry with respect to the axle housings 
for good road-handling characteristics. 55 



Brief Description of Drawing 
[0025] 

Figure 1 is a sectional view showing a preferred 
embodiment of an air-spring suspension assembly 
for a road vehicle in accordance with the present 
invention; Figure 2 is a sectional view showing 
another embodiment of an air-spring suspension 
assembly for a road vehicle in accordance with the 
present invention: Figure 3 is a schematic side ele- 
vation illustrating the outline of the conventional 
rear two-axle road vehicle; Figure 4 is a fragmen- 
tary perspective view showing an embodiment of a 
rear multi-axle set in an air-spring suspension 
assembly for a rear two-axle road vehicle; and Fig- 
ure 5 is a sectional view illustrating a converrtional 
air-spring suspension assembly for a road vehicle. 

Best Mode for Carrying out the Invention 

[0026] Referring now in detail to the drawings, a pre- 
ferred embodiment of a suspension assembly for a road 
vehicle according to the present invention will be 
explained below. A suspension assembly shown in 
Fig.1 is adapted for use in a suspension system in Fig. 
4 and substantially equivalent with the suspension 
assembly in Fig. 5. except for the provision of a relief. 
Most components are the same as previously described 
above in connection with Fig. 5. To that extent, the com- 
ponents have been given the same characters, so that 
the previous description will be applicable. 
[0027] The suspension assembly according to the 
present invention is applicable to various driving sys- 
tems of vehicles including a rear two-axle, single pow- 
ered axle (6 X 2) system or other powered axle system, 
for example, (6 x 4) system. On the embodiment shown 
in Fig. 1 . the beam 24 has the upper surface 76 finished 
in a flat surface, while a plunger 85 has a skirt section 
72 that is spaced at the lowest edge 81 thereof away 
from the upper surface 76 of the beam 24 so that no 
interference will happen between the beam 24 and an 
improved air spring 60 within at least an area where the 
suspension performance will be normally operative. 
This provides a relief 82 between the beam 24 and the 
housing 68 so as to prevent the interference that is 
thought to happen between the bent beam 24 and the 
housing 68 when the beam 24 subject to the load of the 
frame 2 deflects downwards a distance gradually 
greater towards the extremities of the beam, the bent 
beam 24 being schematically illustrated with a phantom 
line in Fig. 1. Even the beam 24 made of aluminum 
alloys greater in flexure deformation, the relief 82 may 
keep the housing 58 from the interference with the bent 
beam 24 to thereby eliminate the adverse situation 
where the leakage of the pressurized air in the auxiliary 
air chambers 69 owing to the deformation of the hous- 
ing 68 makes the air spring inactive in their inherent 
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function, as having been experienced in the prior air 
springs 21 . The plunger 85 has a bottom section 83 that 
is rendered less in thickness so as to not extend down- 
wardly over the lowest end of the skirt section 71, 
except for an annular abutment 84 arranged to the 
center of the plunger in contact relation with the upper 
surface 76 of the beam 24. 

[0028] Another embodiment of the suspension 
assembly in Fig. 2 differs from the first embodiment in 
Fig. 1 , in that the relief is formed on the upper surface of 
the beam 24. The suspension assembly for a road vehi- 
cle shown in Fig. 2 is substantially equivalent with the 
suspension assembly in Fig. 5, except for the formation 
of the relief. The plunger 62 is the same as previously 
described above in connection with Fig. 5, To that 
extent, the components have been given the same 
characters, so that the previous description will be appli- 
cable. The suspension assembly for a road vehicle in 
Fig. 2 has a relief 88 that is formed by partially shaving 
down the beam 24 at its upper surface 86, in contrast to 
the beam 24 in Fig. 5. so as to a clearance between the 
beam 24 and the lowest edge 80 of the skirt section 71 . 
The relief 88 thus formed between the beam 24 and the 
housing 68 may prevent the inteiierence that hapjaens 
between the bent beam 24 and the housing 68 when the 
beam 24 subject to the load of the frame 2 deflects 
downwards a distance gradually greater towards the 
extremities of the beam, the bent beam 24 being sche- 
matically illustrated with a phantom line in Fig. 2. An 
abutment area 87 left on the beam 24 helps ensure the 
abutment relation of the beam 24 to the bottom section 
72 of the plunger 87. As an alternative not shown in fig- 
ures, the relief may be fonmed across both the beam 
and the plunger. 

Industrial Applicability 

[0029] In a suspension assembly for a road vehicle 
conrtprised of air springs provided between a frame and 
beams mounted to axle housings supporting axles for 
rotating movement, and the air springs each having an 
air chamber formed from a diaphragm and an auxiliary 
air chamber formed in a plunger, the improvement 
according to the present invention resides in that isola- 
tion of interfacial areas between the beams and the low- 
est surfaces of skirt sections of housings of the air 
springs from deflection of the beams makes it possible 
to keep the beams from damages while preventing the 
leakage of the pressurized air from the auxiliary air 
chambers owing to the rupture of the plungers. 



that the air springs are each comprised of a first 
support member secured to the frame, a second 
support member secut-ed to any one of the beams, 
and a diaphragm connected air-tightly at one end 

5 thereof to the first support member and at the other 

end thereof to the second support member to 
thereby define the air chamber, the second support 
member being composed of a boss secured to its 
associated beam and a housing formed around the 

10 boss, and at least any one of the housing and its 
associated beam being provided with a relief for 
eliminating an interference that happens between 
the beam and the housing owing to a deflection of 
the beam. 

15 

2. A suspension assembly for a road vehicle accord- 
ing to claim 1 , characterized in that the housing of 
the second support member is provided therein 
with an auxiliary air chamber that is arranged 

20 around the boss and communicated with the air 
chamber. 

3. A suspension assembly for a road vehicle accord- 
ing to any one of claim 1 and claim 2, characterized 

25 in that the beams are made of aluminum alloys. 

4. A suspension assembly for a road vehicle accord- 
ing to any one of from claim 1 to claim 3. character- 
ized in that the second support member is of a 

30 plunger movable in the air chamber in a reciprocat- 
ing manner in response to a load to be supported 
by the air springs. 

5. A suspension assembly for a road vehicle accord- 
35 ing to any one of from claim 1 to claim 4, character- 
ized in that the housing in the second support 
member comprises a ceiling section to which is air- 
tightly secured the diaphragm, a skirt section 
depending downwards from the ceiling section, and 

40 a txjttom section closing hermetically a downwardly 
opened end of the skirt section. 

6. A suspension assembly for a road vehicle accord- 
ing to any one of from claim 1 to claim 5, character- 

45 ized in that the beams extend fore and aft the 
vehicle underneath the axle housings, and the air 
springs are arranged between the frame and the 
lengthwise opposing extremities of the beams. 
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Claims 

1. In a suspension assembly for a road vehicle, com- 
prising beams mounted to axle housings support- ss 
ing therein axles, and air springs secured to the 
beams and provided with air chambers supporting 
thereon a frame, the improvement characterized in 
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